Paris): Salpingostomy-A Critical Study of 396 Personal Cases Operated upon without Polythene Tubing
Results
In plastic surgery of the tubes, salpingostomy was the operation most frequently performed (57 Y.); its results, however, were poor (15% uterine pregnancies) compared with those of salpingolysis (46 Y.) or tubal implantation (36 %.).
A. Overall results of 396 consecutive cases. A correct statistical evaluation is difficult.
(1) The only complete successes are uterine pregnancies with live babies (52 cases) but a uterine pregnancy followed by abortion shows that the salpingostomy succeeded (60 cases= 15-2%).
(2) Re-occlusion or stenosis found at two consecutive insufflations is evidence of failure (118 cases = 30%).
(3) Tubal pregnancies (23 = 5 %) are a success for the salpingostomy but a disaster for the woman, and every effort must be made to avoid their occurrence.
(4) In 130 cases (33 Y.), insufflation still shows normal patency one year after operation, but is not followed by pregnancy. In some patients, however, salpingography has shown some degree of stenosis of the stoma.
In 30 patients we have performed a peritoneoscopy when pregnancy had not occurred within two years of the operation. Post-operative adhesions were rare (less than 10%) even in those patients in whom they had been very extensive at operation. It is apparent that failure is mostly due to intrinsic stenosis of the stoma.
The last difficulty is to know how long to wait MAY before concluding that the operation has been a failure; the average time between operation and conception was 13-5 months but some pregnancies occurred after four or five years; and, as the years pass, the difficulty of keeping in touch with patients increases and we have lost contact with more than 16% of them. B. Our results have varied with time and three periods can be defined:
(1) 1942 to 1951: 90 operations (Lavalle, 1952) resulted in 15 uterine pregnancies (16-6%) and 2 extra-uterine pregnancies (2-2 %). At that time, the incidence of tuberculosis was not significant in comparison with gonorrhoea and post-abortive infection.
(2) 1951 to 1956: 206 operations (Leblanc, 1958) resulted in 24 uterine pregnancies (11-6%) and 15 extra-uterine pregnancies (7-2%); in this period the patients were less carefully selected, and 51 known to have tuberculosis were subjected to reconstructive surgery after thorough medical treatment, with no uterine and one extra-uterine pregnancy. If these 51 patients with tuberculous tubes are omitted, there are still only 15% of uterine pregnancies and 9% of extra-uterine pregnancies which shows that the selection was not as strict as before.
(3) September 1956 to February 1959: 100 patients have been operated on; there are still 19 tuberculous patients without any pregnancy; but among the 81 others there have been 21 uterine pregnancies (259 %.), 6 extra-uterine pregnancies (7-4%) and 40 with normal patency (49 %), many only eight to eighteen months since the operation. The most important difference between this series and the others is the systematic use of oral prednisolone during the six postoperative weeks.
Indications for Surgery
More careful selection should lead to better results. The following should be complete contra-indications: (a) Any other obvious factor of sterility in husband or wife, if not previously cured. (b) Women over 37 years of age. (c) Recent acute or subacute inflammation.
(d) The probability of tuberculosis as the cause of occlusion (65 with no uterine pregnancy and 1 extra-uterine pregnancy).
The indications are mostly based on a thorough study of a recent salpingogram, using a hydrosoluble iodine preparation. The favourable cases are those where the isthmus is of normal shape, the ampulla only moderately dilated and the longitudinal plicae of the ampullary mucosa preserved. If the distal portion of the ampulla is very dilated or irregularly shaped, it is probable that a partial resection of the ampulla will be necessary. If the ampulla is threadlike and/or without longitudinal plicae, the prognosis is very poor.
We often perform a peritoneoscopy just before the laparotomy, and do not open the abdomen if the peritoneoscopy shows very dense adhesions, inflammation, or signs suggestive of tuberculosis. Sometimes, we perform a tubal biopsy during the peritoneoscopy.
Other indications may be: (a) Some other indication for6laparotomy (chronic appendicitis, severe dysmenorrhoea with planned resection of the presacral nerve, dyspareunia due to ovarian prolapse, &c.). (b) An operation with apparently poor prognosis may be carried out for psychological reasons, but patients must be warned of the prognosis of salpingostomy, and many then abandon the idea and adopt a child. By accepting the above contra-indications and rules, the percentage of patients finally submitted to operation during the last three years was only 15% of those with occluded tubes, some 10% having been discarded after peritoneoscopy.
Technique
Before undertaking the salpingostomy itself, it is essential to free adhesions completely and to explore the tubes again.
The first step should be a complete salpingolysis, including resection of all threads and bands round the tubes and ovaries, and perfect haemostasis.
Selection of the proper technique depends on a fresh examination of the salpingograms and a thorough study of both tubes. This study includes utero-tubal insufflation through a needle inserted in the fundus, the isthmus uteri being closed with the uterine Shirodkar-Magendie clamp, to detect stenosis of the medial part of the tube.
Every salpingostomy should include a* tubal biopsy which is a useful guide to post-operative treatment and prognosis.
A study of the type of salpingostomy performed and the associated pregnancy rate shows which techniques should be preferred.
We have made a thorough study of the last 100 patients. The results achieved were 21 uterine pregnancies (21 %), 6 extra-uterine pregnancies (6%), 40 normal patencies without pregnancy (40%) 17 re-occlusions (17%), most of them among the 19 patients with tuberculosis, and 16 unknown.
The results differ according to the type of salpingostomy performed and the percentage of success diminishes in direct relation to the length of the tube sacrificed. This length depends mainly on the extent of the disease.
We recognize 4 main types of salpingostomy:
(1) Codonolysis, which is gentle separation of agglutinated fimbriae, by dissection or discission and by dilating the ostium with our special fine pelvic forceps in several directions. This operation could be performed on only 10 occasions, with 4 uterine pregnancies (40 %) and 1 extra-uterine pregnancy; it is the operation of choice whenever feasible.
(2) Terminal salpingostomy includes the opening of the occluded end of the tube with scissors or knife, without resecting any tubal tissue. The incision may be vertical, horizontal, Xor Y-shaped, and eversion of the flaps may be helped by the use of the Bonney clamp; one of the flaps may be used in an attempt to reconstruct the Richard fimbria. This type of salpingostomy, performed in 41 patients, has given 10 uterine pregnancies (24-9 %), 3 extra-uterine pregnancies, 18 normal patencies, 8 re-occlusions (there were 6 cases of tuberculosis in this series), 2 unknown.
(3) Medio-ampullar salpingostomy cuts off the distal part of the ampulla when it is too much dilated or thickened. The new opening is at the level of the middle of the ovary instead of being below it as normally. We have used either the Bonney cuff method or one of its derivates (Holden and Sovak, 1932; Moore White, 1958;  Palmer, see below, or the bivalve technique, or the longitudinal incision of Pollosson with his racket-shaped flap (Pollosson and Palmer, 1955) . The number in each group is too small to conclude with certainty that any one of these techniques is better than another. We have used the cuff method for the best tubes and the Pollosson longitudinal incision for the worst, when the rigidity of tissues prohibited eversion of the mucosa. The cuff of the everted mucosa is fixed to the musculo-serosal margin by 0000 nylon sutures (Fig. 3 ). (h) As a result of the oblique incision, the flap is large enough to reconstruct a Richard fimbria along the mesosalpinx.
In 44 cases of mediQ-ampullary salpingostomy, we have obtained 7 uterine pregpancies (15%), 2 extra-uterine pregnancies, 20 patencies without pregnancy, 5 re-occlusions and 10 unknown. There were 8 cases of tuberculosis in this series.
(4) Isthmic salpingostomies, whatever the technique, have failed (5 cases 'in this series, 26 in the previous series) with rapid stenosis or occlusion.
In all these cases, sutures were inserted with special atraumatic needles with 0000 nylon.
In a majority of patients, salpingostomy was supplemented by some type of uterine suspension (ligamentopexy of Pellanda, or Mocquot, or vesicofixation of Werth) and often also some type of ovarian suspension (shortening of the uteroovarian ligament, or fixing the distal pole of the ovary by a catgut stitch to the superior strait to avoid its prolapse to that part of the pelvis where it was previously adherent). Fixation of the tube itself must be avoided.
We have never used polythene tubing for our salpingostomies. For 'tubal 'implantation, we are firmily convinced that tubing is not necessary, as we have 75% patency and 36% pregnancy without it, which is equal to or better than results achieved with tubing. But we are not convinced that we are using the best technique for salpingostomy, and leave the question open for discussion.
Post-operative care.-We give antibiotics for four or five days (penicillin 1 million units, streptomycin 1 g, daily) and prednisolone or one of its derivatives. We rarely performed in--sufflations or hydro-tubations during the first post-operative weeks, for fear of congestion and cedema. I am convinced that the better results in my last 100 cases are mostly due to the post-operative administration of prednisolone (30 mg a day of Hydrocortancyl for six weeks). The question arises: should prednisolone be given also in the weeks before ;operation,. and also for longer after operation ?
The New Medical and Surgical Treatment of Tubal Occlusion Tubal occlusion is still the greatest bugbear of all infertility clinics. The reasons are: (a) We live in an age of intravaginal tampons, chemical contraceptives, companionate marriage, unnecessary endometrial biopsies, unnecessary Ds. and Cs., and multiple abortions, criminal or induced. All these are potential causes of ascending infection, mild or severe. (b) We live in an age when the slightest suspicion of pelvic infection is treated with massive doses of antibiotics which cure symptoms but leave an invariable legacy of blocked tubes at the fimbrii. (c) We live in an age when the incidence of ectopic gestations admitted into every general hospital throughout the country has risen in recent years by over 50%.
To-day when we have excluded all chance of tuberculosis in the pelvis by history, examination and biopsy, it is very necessary to realise that there is both a new medical and a new surgical technique which, if meticulously carried out, offer far greater hope of ultimate success than we have hitherto been able to achieve. Before detailing this new technique it is very necessary to acclaim the help which I have received from the writings of Bennoun of Paris (1954, 1956) and those of De Moraes and Piano of Rio de Janeiro (1958) . Also I wish to thank many patients who, when matters had been fully explained to themn, have willingly collaborated, for it is hardly necessary to say that in the beginning much of my work was experimental, not to say speculative, though I am indeed glad that there have been no complications and no disasters.
The medical technique which should be adopted is given in Table I.   TABLE I.-NON-TUBERCULAR TUBAL OCCLUSON Medical Technique, Hammersmith Hospital (1) Provided the X-ray picture does not suggest too great obstruction or deformity of the tubes, once a week for three to six weeks an intra-uterine injection through a Lipiodol syringe is given of this solution (P.S.C.)*:
Procaine hydrochloride 100 mg Freshly prepared and Streptomycin sulphate lused within twenty-four Hydrocortisone 25 mg rhours. a Sterile normal saline to 10 ml J0rs While injecting this fluid to prevent retrogression the cone of the cannula is kept tightly against the cervix for twenty to thirty minutes. A regular follow-up Rubins test must be done to check results of the technique after say 4-6 injections. If this fails then only is operation considered.
2) The above intra-uterine injections are essential after removal of the solid polythene rods used in tubo-uterine implantation and after any form of surgical salpingostomy. These injections are easy and painless. *This injecdon can be obtained in a 3 vial pack with instructions for mixing prior to use, or in a 10 c.c val already prepared. In this latter case time and date of making is stated on the label, and the suspension should be used within twenty-Jour hours.
(3) Once operation is decided then for one week before and after operation the patient is given 15 mg a day of prodnisolone, and during the third and fourth weeks 10 and 5 mg a day respectively.
Potassium chloride, gr 20 a day. is given routinely by mouth. If preferred 50 mg of cortisone can be given i.m. twice a week as well.
(4) For three days before and after operation i.m. injections of penicillin and streptomycin should be given routinely. We like also to give 5,000 i.u. of Chymar i.m. the day before, of, and after operation.
(5) Bennoun (1954 Bennoun ( , 1956 and De Moraes and Piano (1958) claim 70 % gestations following treatment, and in 88 /. the tubal obstruction was cleared.
The P.S.C. solution fills the fallopian tubes inside the abdomen. Also in a great number of these the site of occlusion resolves completely and the P.S.C. solution passes without any obstruction. In several of these patients where this has occurred, pregnancy has followed without any surgical intervention to the tubes.
In previous days many of the pathologica conditions would have been looked upon as hopeless from the point of view of repair; whereas in others some form of cuff or spoon type of salpingostomy would have been done with almost certain recurrence of the occlusion. In one of these patients I thought the prognosis was hopeless but after 4 P.S.C. injections, CO0 passed with ease and she is now three months pregnant. Similarly in another case where the uterus was retroverted after an ectopic, and the only remaining tube was occluded at the fimbrial end and adherent to the pouch of Douglas, after 5 intra-uterine injections it was possible to antevert the uterus and to discover that a Rubins test was readily positive.
In this work I have been cautiously feeling my way by trial and error, both in hospital and in private practice, but the follow-up of these cases has satisfied me that there is great promise in this new technique, provided the details of the charts are faithfully carried out. Admittedly it has limitations and is time consuming, but it is easy and costs little compared with hospitalization. It is my opinion that whereas the procaine makes the technique painless, the streptomycin and the hydrocortisone are antiphlogistic and bacteriostatic, to say nothing of preventing the formation of adhesions. But, if the preliminary radiographs and clinical findings connote that the appendages are distorted and distended it is very unlikely that they will yield to a sixor even twelve-week course of P.S.C. injections.
In such a case surgical skill will be tested to the utmost. Table II indicates (2) HNammersmith Hospital Treatment:
(a) Chalier linear incision and injection of P.S.C. solution or penicillin and streptomycin along the tubes and into the isthmus from the fundus. (Figs. 1 and 2.) (b) It is essential that all patients have prednisolone and antibiotics before and after operation as mentioned under Medical Treatment, and that the surgeon possesses the essential and specific instruments (see Bonney, 1937; Cannon, 1937; Jeffcoate. 1937 ). (g) If only cornual occlusion oewxts, then tubo-uterine implantation, with or without using solid polythene rods, should be done.
(k) In every case the ansathetist must be informed before operation that the patient has been and is on adrenocortical hormones.
(I) Gestation results 46%. Ectopic 2%.
The instruments required for the modem FIG. 2. -Chalier techniqu tubal operations are illustrated in Fig. 3 Fundal technique (Fig.4 ).-This consists in applying a myomectomy clamp tightly to the cervix and then while grasping the fundus of the uterus with finger and thumb the needle of a record syringe charged with 10 c.c of P.S.C. or penicillin and streptomycin is plunged into the uterus in the middle line exactly half-way between both tubes. The plunger is depressed and after the first 3 c.c has filled the cavity of the uterus, if the tubes are patent, the solution will be seen to trickle down both tubes to the fimbrie or, if the Chalier technique has been followed, emerge at the isthmus. If the tubes are not patent the cornua will appear white and distended. If pressure is applied to a liquid in a closed system then this is transmitted equally at all points. The pressure at the cervix is thus the resultant of the weight of the liquid above, together with the pressure transmitted from the muscular wall of the uterus. Of course if CQsarean section is necessary for obstetrical reasons, that is another matter. Choice of patient.-The diagnosis of tubal occlusion is beset with difficulties. Two failed insufflations and two or more failed salpingograms do not necessarily mean occlusion.
A most careful evaluation of the choice of patient for cornual tubal implantation was undertaken by Ostry (1957): 1,830 consecutive case records (1948-55) were examined and apparent cornual occlusion was found in 240. This group was thoroughly reconsidered and often re-examined from both partners' viewpoints. Only 18 patients were finally subjected to operation at which, on abdominal insufflation in 5 patients, tubal patency was established. In 4, both tubes were completely disorganized. This left 9, out of an original 240, in whom bilateral cornual implantation was carried out by five experienced surgeons. Polythene tubing was used and removed in three to twelve weeks.
On repeat salpingography in three to six months, 8 appeared to show occlusion. By May 1956 no pregnancy had occurred.
Method of operation.-The various operative techniques have been fully reviewed by the opening speakers.
Results.-At the Samaritan Hospital salpingostomy was performed on 84 occasions (1949) (1950) (1951) (1952) (1953) (1954) (1955) (1956) (1957) (1958) (Table I) . Review of these records reveals how carefully the cases were assessed, repeated insufflations and often as many as 4 salpingograms, with and without anaesthesia, being carried out prior to operation. Before salpingostomy was undertaken it was usual to warn the patients about the poor results. In fact it was largely because of the insistence of the patient that operation was carried out. It is notable that on opening the abdomen disorganization of the tubes was commonly found, and the chance of the tubes remaining patent seemed poor. Frequently post-operative salpingograms appeared to show tubal occlusion again. Previous undiagnosed tuberculosis of the tubes was found on section in 7, despite negative endometrial biopsies. Actual follow-up.-Replies or results were known in 51 patients. Only 2 babies resulted, I following a cornual implant (spontaneous vaginal delivery) and the other, after a midtubal repair (previous sterilization) performed on healthy tubes. In our view the state of the tubes at operation has a most important bearing on results. No baby resulted from operation on the end of tube.
There was 1 ectopic gestation and 1 abortion. patients reported having adopted one or more babies, but no pregnancy had occurred.
REFERENCE
OSTRY, E. I. (1957) Amer. J. Obstet. Gynec., 73. 409. Professor J. C. McClure Browne (London), said that he had had the privilege of delivering a good many of Mr. Green-Armytage's patients who had undergone tubal implantation. He had performed Cesarean sections because he felt strongly that to risk a vaginal delivery in these cases was to tempt fate. A ruptured uterus as the ending to a pregnancy following successful tubal implantation would be a tragedy. When the site of implantation was inspected before emptying the uterus, there was an area 1 in.
(2 5 cm) in diameter, with the tube in the centre, and with only peritoneum and amnion covering it; the vernix caseosa was clearly visible within. He was sure that in these cases vaginal delivery was unsafe.
Mr. Walter Calvert (Manchester), said he thought there was a very important reason for not refusing operation to patients over 37 years. Even if the desired pregnancy did not result, the patient could not later regret any omission.
While not good for the surgeon's statistics, this did help the patient. It was his practice, in such cases, to insist on a written request for the operation from the patient and her husband, stating that they understood that the chances of success were remote. It was surprising how rarely this request was not immediately forthcoming.
He described a patient of his own, treated by bilateral implantation of the tubes in 1955 at the age of 39. The patient had known of her blocked tubes since 1942 and had read about salpingostomy in a popular magazine. The operation was performed in May 1955 and pregnancy ensued in January 1956. Delivery was by CQsarean section near term, not because of the previous operation, but because of mild toxaemia and a large feetus-101 lb as it proved. The patient had now passed her 40th birthday.
He showed slides of the appearance of the tubes at CQsarean section, demonstrating thin filmy adhesions, involving the oyaries and the fimbriated ends of the tubes, which seemed to have encouraged the entry of the ovum rather than otherwise.
Miss M. Moore White (London), said that in her practice polythene, a reamer, cortisone and routine antibiotics were not used and the patency rate on the 16 implantation cases was 75 %, the conception rate 56 % and the live birthrate 31 % if the patient nearly due has a live baby.
Histological section confirmed organic occlusion in 14; in 2 the piece removed failed to reach the pathologist.
Dr. M. Rahman (London), said that much had been said about salpingostomy in relation to infertility only.
Mr. Green-Armytage had spoken about the incidence of ectopic tubal pregnancy. This had recently increased, according to him, by 50 % and was gradually on the increase. Tubal pregnancies had been found to be recurring in the second tube. Gynecologists were now confronted with a great problem, especially in young women, as to how to conserve the second tube. He asked if Mr. Green-Armytage and Dr. Palmer would give their opinion of salpingostomy for tubal pregnancy.
Professor W. C. W. Nixon (London), asked whether peritoneoscopy was preferable to culdoscopy in the investigation of sterility. Dr. A. A. Anklesaria (Bombay), said that, in answer to the query regarding the safety of polythene, she would like to mention a case where the polythene was left inside the uterus inadvertently for about four years. After it was removed, the patient became pregnant within six months.
-Ii cases of infertility, with repeated insuffiations and hysterosalpingograms showing cornual blocks, when a laparotomy was done, the following procedure was adopted by Dr. Shirodkar of Bombay. Any adhesions present around the fallopian tubes, ovaries, &c., were separated. The uterus was held with a uterine holding forceps (which closed the cervix also), and the patency of the fallopian tubes was checked by injecting normal saline through the fundus of the uterus. The cornual block, if present, was thus confirmed. In some cases, after separation of the adhesions, saline flowed through the whole length of the fallopian tube or through a part of it and the tuboplasty was modified accordingly.
Dr. Palmer, in reply, said that he had performed approximately 25 conservative operations for tubal pregnancy, of which only five were salpingostomies, because he feared recurrence of tubal pregnancy in those tubes.
The choice between peritoneoscopy and culdoscopy depended first on the contraindications to one or the other method, but peritoneoscopy gave a better view and permitted section of some adhesions and biopsies.
Mr. Green-Armytage, in reply, said he had had personal experience of 5 private patients who had had perfectly normal deliveries after his tubouterine implantation operation, thus confirming Pascal's law, but if in doubt assuredly he would adopt the advice of Professor Browne. The reason why he advocated polythene rods was because they acted like the "sleeper" in a pierced ear. His results had been better since using solid polythene'rods and the reamer. Now he was keeping the rods in situ for 100 days or more, thus bearing out the clinical experience of -Dr. Anklesaria. Dr. Rahman would appreciate that subsequent to the modem wetiological factors mentioned, pelvic infection, mild or severe, was on the increase. This it was that had led to the added incidence of ectopics. Moreover, in the hurry and scurry of any such emergency operation it was by no means rare for the uterus and remaining tube to drop back into a pool of blood in the pouch of Douglas, with the result that the fimbrial end of the only tube, which was perhaps already "6not too good" became surrounded by veils of fibrolysed peritoneum, as had been shown in several of the colour slides. To prevent this it was imperative before closing the abdomen to ventro-suspend the uterus by the quickest method using catgut only. 3.64
